Abstract: Nowadays, accurate estimation of the software effort is a challenging issue for the modern software developers. To bind a contract depends purely on the estimated cost of the software. Overestimation or underestimation leads to a loss or gain of the software project and also increases the probability of success and failure of the project. In this paper we used a non fuzzy conditional algorithm to build a suitable model to estimate the software effort taking NASA software projects data. We have planned to set of linear conditional models using the domain of possible kilo lines of code (KLOC). The performance of the developed model has been analysed using NASA data set (Bailey and Basili, 1981) and we compare with the result of COCOMO tuned-PSO, Halstead, Walston-Felix, Bailey-Basili and Doty models were provided.
Introduction
This paper focused to satisfy the need of today's software industry by estimating the cost and effort and challenging the various issues and variations occurred in software size. Accuracy and timely estimation of software efforts is one of the most critical activities to manage a software project. Both over estimate and under estimate of software is very harmful for modern software industry. This paper gives emphasis to predict the effort accurately and reliably. If the estimation is low then the software development team will be under pressure to finish the product and if the estimation is high then the most of the resources will be commuted to the projects. Accurate estimate Implies better planning and efficient use of resources such as cost, duration and effort for space and military projects (Brian et al., 1999; Park and Goethert, 1994) . Previously, estimation was done by human experts (Shepper and Schofield, 1997) , but in the recent era estimation is carried out using so many computer-based learning techniques. In 1995, Standish Pvt. Ltd analysed over 8,000 projects to estimate the budget and found that 90% are overestimated and 50% of completed project cannot fulfil the original requirements (Boraso et al., 1996) and 10% of projects are under estimated and loss the profit. To prevent this problem so many estimation models are presented in Benediktsson et al. (2003) , Menzies et al. (2005) and Zeng and Rine (2004) . In this paper we compare the newly developed model with fuzzy COCOMO model in Valerdi (2005) , Kemere (1987) and Birge (2005) . In Sheta (2006) , the author describes about genetic algorithms for effort estimation. In this paper, we are analysing an idea of using non-parametric computing techniques to build a new model with better accuracy to estimate the effort. The main objective of this paper is to develop a parametric model considering kilo lines of code (KLOC) and ME as parameters. Taking these two parameter 3 models has been developed for different KLOC values for all kinds of projects line organic, semidetached and embedded. This paper structured as follows: Section 2 describes the overview of existing techniques, Section 3 describes a frame work to estimate the efforts as comparing with other model and Section 4 relates the conclusion and future work.
Basic software project estimation techniques
Software effort estimation has been computed normally using parametric models considering the size of the software project, which are the KLOC or function points (FP). The steps summarised for basic software estimation, is as follows:
estimate the size metric of the software project, i.e., KLOC or FP (Pillai and Nair,1997) estimate the effort in man-months, i.e., MM estimate the schedule in months (days) estimate the project cost using p effort and schedule.
The traditional software estimation procedure was described in Ryder (1995) and Peters (2000) and shown in Figure 3 . 
Size estimation
There are two main methods can be used to estimate software size, i.e., estimation by analogy and estimation by product size estimation by analogy is carried out by an experienced estimator considering the project size of available previous project and focusing the similarity of the new one. Estimation by product size is carried out using the product features and using the algorithmic approach such as FP. 
Estimation of effort
There are so many model are developed for software project effort estimation. Some of the models for software effort estimation are given in below. These models have been derived analysing huge number of completed projects of different organisation.
Table 1
Basic effort estimation models
Model name Model equation
Bailey-Basili E = 5.5 × (KLOC) 1.16 Doty (for KLOC > 9) E = 5.288 × (KLOC)
1.047
These models give different results considering the type of software projects (Menzies et al., 2005; Musílek et al., 2000; Boehm, 1981 Boehm, , 2000 Boehm, 1981) .
Schedule estimation
From the effort estimation the schedule can also be estimated considering the no of people required to perform the task. In this phase the following factors should be considered, i.e., who will work on the project, what they will do, when project starts and when project finish.
Cost estimation
To estimate the total cost one should consider the factors like labour cost, hardware and software purchases or rentals, travel for meeting or testing purposes, training the developers, telecommunications, office space and so on. Thus cost of project is $ (Effort Monthly wages) Total months. 
COCOMO model
A project manager of the company has the responsibility to identify the cost of the software to evaluate the project progress against the specified budget and schedule (Baik, 2000; Boehm, 1981) . As the (Kemere, 1987) main cost driver for software development is the effort. The basic element that affects the effort estimation is, the developed kilo line of code (KLOC) which includes the program instructions and statements (Zeng and Rine, 2004) .The COCOMO is the basic parametric model used to estimate software which was researched and developed by Boehm (1981 Boehm ( , 1995 , at TRW. Here Mrs. Boehm grouped the projects into three different software domains, organic, semidetached and embedded (Kemere, 1987) . COCOMO model was developed considering the linear equation comes in the form given in equation as shown in equation (1).
where the effort is computed in person-months (PM) and the parameter a, b depends on the type of software, i.e., organic, semi-detached or embedded.
Effort estimation model used in this study
As we know Effort = f (KLOC, ME).
Where KLOC and ME is the methodology used in the software and f() is a nonlinear function in terms of LOC and ME. We present three different functions for f() to compute the effort expressed as below: The following solution may be used to find the optimal values of the model parameters.
where E_actual is the actual effort and computed is the measured effort. Optimisation algorithm has applied on the following data which consists of two independent variables KLOC and ME and one dependent variable effort. 
Data collection
We are collecting the data from the data set presented by Bailey and Basili (1981) which consists of two variable KLOC in KLOC and effort in man-month. The detail data set is given in Table 2 in which 13 projects (1-13) are taken as training case and five projects (14-18) are for testing and validating the model. Table 3 shows the result of effort estimation by the proposed model as comparison to other models and Table 4 shows the effort variance of proposed model in accordance with the data of 18 given projects and measure the performance to validate the outcome. Table 5 shows the MMRE and root mean square error (RMSE) of different models as comparison with proposed model.
Performance of the proposed model

Evaluation criteria and error analysis
There are so many statistical approaches are used to estimate the accuracy of the software effort. We are using methods like magnitude of relative error (MRE), mean magnitude of relative error (MMRE), RMSE and prediction. Boehm (1981 Boehm ( , 1995 (Peters, 2000) ]. So during estimation the researchers should have to give emphasis to reduce the big over or under estimation of the project. Performances of different models are shown in Table 5 and effort variance (%) by proposed model [NASA data, Bailey and Basili (1981) ] is shown in Table 4 . The result of PSO Based COCOMO model effort estimation are taken from Birge (2005) and the analysis has been carried out by using PSO optimisation tool box developed in MATLAB to produce both for training and testing cases. We describe the result for given projects using different models like Halstead, Walston-Felix and others for comparison.
Advantages of proposed model
It is reusable.
It calculates software development effort as a function of program size expressed in KLOC and the methodology used to develop the project.
It predicts the estimated effort with more accuracy.
Researchers may further change the parameters to predict the better result.
Conclusions and future work
This proposed model can be useful to estimate the software effort with better accuracy which is very important when software pays a lot in every industry. The predicted result shows there is very close values between actual and estimated effort. The effort variance is very less and the proposed model has the lowest MMRE and RMSSE . So the proposed model may able to provide good estimation capabilities for today's software industry. In future we plan to explore use of rule based fuzzy logic and generic programming (GP) to build suitable model for software estimation.
